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COURSE OVERVIEW
Computational of molecular rotation, vibration and electronic spectrums

GOALS AND OBJECTIVES

Computational of molecular rotation, vibration and electronic spectrums

TEXTBOOK AND READINGS

[1] Atoms, Molecules and Photons: An Introduction to Atomic, Molecular and Quantum Physics by
Wolfgang Demtroder

[2] ASTRONOMICAL SPECTROSCOPY:; An Introduction to the Atomic and Molecular Physics of
Astronomical Spectra by JONATHAN TENNYSON

3]

COURSE ASSESSMENTS

The course grade ( 100 points ) will be based on the following elements:

Points
Exams Final Exam(60), Monthly Exams (40)
Reading 1
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Checks
Participation 1
Attendance 1

Assignments 10

COURSE DESCRIPTION AND ASSIGNMENT SCHEDULE

This NO.2 —credit hour course is 15 weeks long. You should invest NO.2 hours every week in this course.

WK DATE TOPIC READING

ASSIGNMENT

The molecular spin spectrum arises as a
Rotational result of the movement of bonded atoms
1 | 21/10/2021 | spectra together within a molecule around a Assignment 1
specific axis. The molecular spin spectrum
lies within the microwave region.
The model used to describe the motion of
Rotational Motion molecules is based on the idea that _
2 | 28/10/2021 molecules are made up of atoms of mass Assignment 1
of Molecules X
that have a spherical surface of constant
radius.
Rotational energy From j[he result; of solying the .
3 | 4/11/2021 levels Schroedinger equation for the rigid rotor, Assignment 2
the levels of rotational energy.
The molecules as | Molecules for which the three components
4 | 11/11/2021 | spherical regard of the moment of inertia are equal, that is, Assignment 2
rotor as in the CH4, SiH4 and SF6 bold
The molecules as | Molecules that are classified as symmetric
symmetrical rigid rotors have a moment of inertia .
5 | 18/11/2021 rggard rotor di%ferent from the linear and spherical Assignment 3
states
Because of the rotational movement, the
atoms of the molecule will fall under the
influence of a centrifugal force, this force
6 | 25/11/2021 | centrifugal force pulls the atoms_of the _mol_ecule away from Assignment 3
the axis of rotation, which in turn will cause
a change in the moment of inertia and thus
the distance between the rotational planes
will be reduced
7 | 2/12/2021 The First Monthly Exam
In this chapter, we try to identify the nature
of molecular vibration. Molecular vibration,
Molecular which represents the change in the length
8 | 9/12/2021 | vibration spectra of the bonds between adjacent atoms in a
single molecule, as if this process occurs
within a confined range between the two
adjacent atoms
In order to get a more accurate
Convergence of | description in calculating vibrational energy
9 | 16/12/2021 | energy levels levels we must choose a more realistic Assignment 4
voltage. Morse potential gives a good
approximation.
Vibration-rotation Accurate analysis of t_he spectra of .
10 | 23/12/2021 molecules shows overlapping or entangled Assignment 4
lines between the two spectra, so it is
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called a band spectra.

The energy required to bring about a
change in the electronic distribution of
molecules is within limits that are
equivalent to or. Therefore, the absorbed
or emitted photon must have energy within
the visible region or the ultraviolet region.

12 | 6/1/2022 Iragi Army Founding Day

Electronic

11 | 30/12/2021 | transitions Assignment 4

13 | 13/1/2022 The Second Monthly Exam

The main problem in interpreting the

visible spectrum of octahedral complex is
Vibronic that the transitions of these complexes are
14 | 20/1/2021 | transitions not allowed. According to the Laporte Assignment 5
selection rule, which indicates that only
clear transitions accompanied by a Parity
change.
Electronic structure represents the study of
the way atoms are linked to form a
molecular system in a vacuum (such as
dyes, proteins, polymers, carbon
nanotubes, drugs, biomolecules, and ...
etc.)

Is it possible to develop the curriculum <within the teaching authority 20%> to include
vocabulary that serves sustainability

1- Yes, it is possible (point | 1- Fighting poverty 2- No hunger 3- Developing life-long learning
an appropriate aspect) and education 4- Green chemistry 5- Sustainable development 6-
Water purification 7- Water recycling for agriculture 8- Creativity
and production -9- Sustainable energy (wind Sun and organic
energy) -10- Environmental development- 11- pollution
measurement -12- child care program-13- public health
development program-14- measuring the efficiency of health
institutions-15- gender equality-16- non-extremism-17- drug
efficiency 18- Food efficiency for infants, children, adults and the
elderly -19- Efficiency of the overall environment -20- Waste
recycling-21- Heavy water disposal mechanisms-22- Literacy
program-23- Mechanisms for preserving biodiversity-24-
Mechanisms for spreading peace and justice in society- 25-
Developing life in the seas and oceans-26- Studying the level of
university education and the mechanisms for its development-27-
Mechanisms for developing the local industry in Irag-28-
Mechanisms for developing infrastructure in Irag-29-Reducing
racial discrimination in all its forms-30-The basics of sustainable
cities- 31- Mechanisms to reduce consumption and increase
production- 32- Mechanisms to provide job opportunities for all-33-
Study aspects of developing green areas-34- Study climatic
phenomena in the country-35- Mechanisms for obtaining good
health and well-being.

Why electronic

15 | 27/1/2021 | installation? Assignment 5

2- Suggest aspect that serves
sustainability
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